All manipulations were carried out under an atmosphere of argon or nitrogen unless otherwise noted.
Infrared (IR) spectra were recorded on a JASCO FT/IR 460 Plus Fourier transform infrared spectrophotometer. NMR spectra were recorded on a JEOL ECA-500 spectrometer, operating at 500 MHz Xantphos were purchased from Tokyo Kasei, Co., Ltd.
(B) Materials and methods (B-1) Availability of ketones
Acetophenone (2a) was purchased Nacalai Tesque. Inc. 4'-Methylacetophenone (2b) was purchased from
Wako Pure Chemical Industries, Ltd. 4'-Methoxyacetophenone (2c) and 2-naphtophenone (2f) were purchased from Tokyo Kasei, Co., Ltd. 4'-Fluoroacetophenone (2d) was purchased from Sigma-Aldrich Co. LLC. Methyl 4-acetylbenzoate (2e) was purchased from Acros Organics Inc. Propiophenone (2g) was purchased from Kanto Chemical Co., Inc. All ketones except 2e and 2f were purified by distillation before use. 2e and 2f were used as received.
(B-2) Preparation of alkenes
1-Undecene (1a) and 1-octadecene (1b) were purchased from Tokyo Kasei, Co., Ltd and used after distillation. 6-Phenyl-1-hexene (1c) was prepared according to the reported procedure. μmol, 20 mol %) in DMA (2 mL). The resulting mixture was stirred at room temperature until the materials had been completely dissolved. After the solution had been cooled to 0 ºC, it was stirred for 1 minute, and then AlMe 3 (2 M in toluene, 0.15 mL, 0.3 mmol, 1.5 equiv) was added. The dark green solution was stirred for another 1 minute, and then 1-undecene (1a, 0.6 mmol, 120 μL, 3.0 equiv) was added followed by the addition of ketone 2 (0.2 mmol, 1.0 equiv). The resulting mixture was stirred at 90 ºC for 16 h. After cooling the mixture to 0 ºC, the reaction was quenched by 1 M HCl aq and extracted with ethyl acetate (3 times). The combined organic layer was washed with brine and dried over Na 2 SO 4 .
After the solids had been filtered off, the solvent was removed under reduced pressure and the residue was dried under vacuum to afford the crude mixture. The approximate yield of 3ax was determined at this stage using 1,1,2,2-tetrachloroethane (δ = 6.1 ppm in CDCl 3 , 2H) as an internal standard. If ketone 2 remained, NaBH 4 was added to convert it into the corresponding alcohol, which could be easily separated from 3ax by silica-gel column chromatography. It was then purified by silica-gel column chromatography to afford the product 3ax. (m, 14H), 0.85 (t, J = 7.1 Hz, 3H) ppm; 13 C NMR (100 MHz, CDCl 3 ) δ: 147. 2, 146.5, 138.9, 138.6, 127.84, 127.75, 126.6, 126.3, 125.9, 125.2, 118.8, 118.1, 76.0, 75.5, 56.6, 55.6, 31.8, 29.42, 29.41, 29.37, 29.2, 28.9, 28.6, 28.4, 27.8, 27.7, 25.4, 22.6, 14 143.6, 139.1, 138.7, 136.1, 135.8, 128.54, 128.46, 125.8, 125.1, 118.7, 117.9, 75.8, 75.3, 56.6, 55.6, 31.8, 29.45, 29.43, 29.42, 29.39, 29.2, 28.9, 28.7, 28.5, 27.8, 27.7, 25.4, 22.6, 20.94, 20.91, 14 127.1, 126.4, 118.8, 118.0, 113.1, 113.0, 75.7, 75.2, 56.8, 55.8, 55.2, 31.84, 31.82, 29.5, 29.4, 29.2, 28.82, 28.79, 28.5, 27.8, 27.7, 25.3, 22.6, 14 
2-Phenyl

S6
Methyl 4-(2-Hydroxy-3-vinylundecan-2-yl)benzoate (3ae): 1a (120 μL, 0.6 mmol, 3.0 equiv) and 2e (36.9 mg, 0.2 mmol, 1.0 equiv) were employed as starting materials. 152.6, 151.9, 138.4, 138.0, 129.2, 129.1, 128.5, 128.2, 126.0, 125.3, 119.2, 118.5, 76.1, 75.6, 56.5, 55.4, 52.0, 31.8, 29.38, 29.36, 29.31, 29.2, 28.9, 28.5, 28.4, 27.7, 27.6, 25.5, 22.6, 14 144. 7, 144.1, 138.9, 138.5, 133.0, 132.9, 132.3, 132.1, 128.2, 128.1, 127.5, 127.44, 127.41, 125.9, 125.8, 125.67, 125.58, 124.56, 124.54, 124.48, 123.8, 123.7, 119.0, 118.2, 76.3, 75.7, 56.4, 55.3, 31.79, 31.78, 29.44, 29.39, 29.3, 29.2, 29.1, 28.7, 28.5, 27.8, 27.7, 25.4, 22.6, 14 144.7, 144.1, 138.9, 138.7, 127.8, 127.6, 126.5, 126.3, 126.2, 125.8, 117.98, 117.96, 78.6, 78.1, 55.8, 54.8, 33.5, 31.8, 31.0, 29.6, 29.5, 29.4, 29.33, 29.26, 29.2, 28.3, 27.88, 27.78, 27.6, 22.64, 22.62, 14.1, 7.63, 7.58 
S7 (C-2) Examination of alkenes
To an oven-dried test tube was placed Co(acac) 2 (5.2 mg, 20 μmol, 10 mol %) and Xantphos (23.1 mg, 40
μmol, 20 mol %) in DMA (2 mL). The resulting mixture was stirred at room temperature until the materials had been completely dissolved. After the solution had been cooled to 0 ºC, it was stirred for 1 minute, and then AlMe 3 (2 M in toluene, 0.15 mL, 0.3 mmol, 1.5 equiv) was added. The dark green solution was stirred for another 1 minute, and then alkene 1 (0.6 mmol, 3.0 equiv) was added followed by the addition of acetophenone (2a, 0.2 mmol, 23 μL, 1.0 equiv). The resulting mixture was stirred at 90 ºC for 16 h. After cooling the mixture to 0 ºC, the reaction was quenched by 1 M HCl aq and extracted with ethyl acetate (3 times). The combined organic layer was washed with brine and dried over Na 2 SO 4 . After the solids had been filtered off, the solvent was removed under reduced pressure and the residue was dried under vacuum to afford the crude mixture. The approximate yield of 3xa was determined at this stage using 1,1,2,2-tetrachloroethane (δ = 6.1 ppm in CDCl 3 , 2H) as an internal standard. If acetophenone (2a) remained, NaBH 4 was added to convert it into the corresponding 1-phenylethyl alcohol, which could be easily separated from 3xa by silica-gel column chromatography. It was then purified by silica-gel column chromatography to afford the product 3xa. 146.5, 138.9, 138.6, 127.84, 127.76, 126.6, 126.3, 126.0, 125.2, 118.8, 118.1, 76.0, 75.5, 56.6, 55.6, 31.9, 29.7, 29.64, 29.60, 29.57, 29.52, 29.49, 29.48, 29.41, 29.38, 29.35, 28.9, 28.6, 28.5, 27.8, 27.7, 25.4, 22.7, 14 147.0, 146.4, 142.6, 142.5, 138.6, 138.3, 128.3, 128.2, 127.9, 127.8, 126.7, 126.4, 125.9, 125.5, 125.2, 119.1, 118.3, 76.0, 75.5, 56.5, 55.5, 35.7, 35.6, 29.8, 29.7, 28.9, 28.4, 28.2, 25.5 
